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MOLD DIE FOR MOLDING CHIP ARRAY, MOLDING EQUIPMENT 
INCLUDING THE SAME, AND METHOD FOR MOLDING CHIP ARRAY 

[0001] This application claims priority to Korean Patent Application 

No. 2003-0008010, filed on February 8, 2003, in the Korean Intellectual Property 

Office, the contents of which are incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to equipment and a method for molding a 
semiconductor device. More particularly, the present invention relates to a mold die 
for molding a chip array, molding equipment including the same, and a method for 
molding a chip array. 

2. Description of the Related Art 

[0003] Molding processes are typically used for sealing semiconductor chips 
after wire-bonding has been completed, by encapsulating the chips and the bonding 
wires with a chemical resin. The molding process is typically performed in a mold 
die, which is incorporated into a larger apparatus molding apparatus. A typical mold 
die comprises a pot for holding the mold resin, a cavity block for defining one or 
more cavities, a paddle, a runner block, and a gate block for defining and controlling a 
gate through which the resin may enter a cavity. A typical molding apparatus may 



1 



9) 

Attorney Docket No.: 2557-000 190/US 



include 2, 4, 6 or more separate cavity blocks are symmetrically disposed in a mold 
die and connected to a common pot through one or more runner blocks and gate 
blocks. 

[0004] Molding processes can be broadly categorized into a single molding 
processes and a chip-array molding processes depending on the number of 
semiconductor chips loaded in one cavity block. While only a single semiconductor 
chip is loaded in each cavity in a single molding process, a plurality of semiconductor 
chips are loaded to form a matrix in each cavity in a chip-array molding process. 
Since a chip-array molding process typically requires greater amount of mold resin 
than a single molding process, the mold die gate for single molding processes may be 
relatively narrow, while the mold die gate for chip-array molding process will tend to 
be considerably wider to increase the rate at which the mold resin enters the cavity. 
[0005] Chip-array molding processes, which are highly productive and which can 
be much more economical than a single molding processes, are widely used. 
Chip-array molding processes are typically utilized more frequently in conjunction 
with certain packaging methods, such as multi-chip package (MCP) and system in 
package (SIP) configurations, but as the demand for chip-scale packages (CSP) 
increases, chip-array molding processes are becoming more widely used. 
[0006] FIG. 1 A shows a schematic arrangement of a cavity and a gate of a 
conventional mold die for molding a chip array with FIG. IB illustrating a 
cross-sectional view taken along line I-I' of FIG. 1A. 
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[0007] Referring to FIGS. 1 A and IB, a mold die for molding a chip array 
includes a cavity block 100 and a gate block 1 10. Although not shown in the 
drawings, a runner block is typically disposed adjacent the gate block 1 10 for defining 
a resin flow path between the pot and the gate block 

[0008] A recessed surface is provided in the cavity block 100 to define the cavity 
105 that will be filled with mold resin that flows from the pot, through the runner 
block and through the gate 115 during the molding process. A plurality of 
semiconductor chips 12 on which the wire-bonding process has been completed may 
be arranged in cavity 105. The semiconductor chips 12 may be attached to, for 
example, a printed circuit board (PCB) 10 or other suitable substrate. In a typical 
mold die for molding a chip array, a regular array of, for example, four, six or nine, 
semiconductor chips are attached to and wire-bonded to a printed circuit substrate 10 
using conventional assembly processes before being placed in the cavity 105. 
[0009] As shown in FIG. 1 A, the gate 1 15 of the gate block 1 10 included in the 
mold die for molding a semiconductor array has a width only slightly less than the 
width of a side of the cavity 105 to allow the cavity to be filled more easily with mold 
resin before the mold resin is hardened. FIGS. 2 A through 2D illustrate a series of 
sequential images from a simulation of mold resin filling a cavity of a conventional 
mold die for molding a chip array having an arrangement of a cavity 105 and a gate 
1 15 as illustrated in FIG. 1 A. 

[0010] Referring to FIGS. 2A through 2D, as the mold resin, which is entering the 
cavity 105 at a substantially constant rate, meets a first semiconductor chip 12 
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disposed in the first row, its flow is impeded by the front surface of the semiconductor 
chip. In other words, the mold resin starts to flow more slowly at a portion where a 
semiconductor chip 12 is disposed (see FIGS. 2B and 2D) within the cavity 105 and 
tends to separate and flow around the semiconductor chip. 

[0011] FIG. 3 is a diagram of a unit chip of a chip array indicating in more detail 
the general direction of the flow(s) of the mold resin as it fills the cavity of FIG. 1 A. 
As illustrated in FIG. 3, the semiconductor chips 12 may be a type of multi-chip 
package (MCP) having an upper semiconductor chip 12a and a lower semiconductor 
chip 12b. The semiconductor chips and/or the substrate typically include bonding 
pads 16 and wire-bonding terminals 18 with bonding wires 20 providing electrical 
connection between designated bond pads and terminals. 

[0012] As illustrated in FIG. 3, when mold resin is injected perpendicularly to one 
side of the semiconductor chip 12, the resin will slow as it meets the front side chip 
surface and will begin to flow around the lateral sides of the chip. Thus, while the 
mold resin flows past the lateral side of the semiconductor chip 12 at a relatively high 
rate, its flow past the front side is at a relatively low rate. This results in a flow of 
the mold resin bypassing the entire semiconductor chip 12 or, in a case of a stack-type 
multi-chip package (MCP), the entire upper semiconductor chip 12a. Mold resin 
that has bypassed the semiconductor chip(s) and reached a portion of the cavity where 
no semiconductor chip 12 is disposed starts again to flow again in all directions at the 
same rate. As a result, the bypass flow of the mold resin around both lateral sides of 
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the semiconductor chip 12 tend to meet at a rear central region A of the 
semiconductor chip 12. 

[0013] In a typical molding process, a sweeping phenomenon occurs. That is, 
the bonding wires 20 tend to be displaced in the flow direction due to the friction of 
flow of mold resin flowing past the bonding wire. The sweeping phenomenon is 
inevitable as mold resin flows past bonding wires with the sweeping force being 
generally proportional to the length and orientation of the bonding wires exposed to 
the flow. 

[0014] However, in semiconductor packages, such as MCP and SEP, where a 
plurality of semiconductor chips are assembled, the length of the bonding wires 20 
tends to increase. As the length of the bonding wires 20 increases, the sweeping 
forces tend to become more severe and the occurrence of failures increases. 
Accordingly, when an MCP or SIP is used, the position, spacing and orientation of the 
bonding wires should be designed with consideration of the sweeping phenomenon in 
order to provide increased resistance to such failures. Then, as long as the sweeping 
forces are generally within the limits anticipated by the design, shorts between 
adjacent wires and the resultant failures will be reduced. 
[0015] Unlike cases in which the sweeping forces are applied in only one 
direction, the chip-array molding process must typically be carried out with sweeping 
forces applied in a plurality of directions while still accommodating demanding 
requirements for the positioning of bond wires, the pitch between adjacent bonding 
wires and the like. As described above with regard to FIG. 3, the mold resin flowing 
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along both sides of the semiconductor chip 12 will tend to meet behind the rear side of 
the semiconductor chip 12. As a result, on the rear side of the semiconductor chip 
12, bonding wires 20 on either side of region A are swept in opposite directions that 
tend to force the bonding wires toward each other. 

[0016] Accordingly, if the positioning of the bonding wires and the pitch between 
wires are designed with consideration of sweeping forces that are applied in only one 
direction, the bonding wires, when swept in opposite directions, may be forced into 
contact with each other near the region A, thus causing a short. In particular, 
because the length of bonding wires is relatively large in MCP and SIP mounting 
techniques, the risk of such wire shorts may be increased relative to other package 
configurations. 

[0017] To prevent the formation of such shorts, the positions of wires may be 
changed or the pitch between the wires may be increased. However, as these 
remedial methods must be incorporated into the layout and a fabrication process of an 
integrated circuit, they are difficult and complicated to achieve while still maintaining 
the desired device dimensions. 



SUMMARY OF THE INVENTION 
[0018] The present invention provides an improved mold die which enables flows 
of mold resin to meet in one corner of a semiconductor chip in a chip-array molding 
process and molding equipment including such a mold die. 
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[0019] The present invention also provides a mold die for molding a chip array, 
molding equipment including the such a mold die, and a method for molding a chip 
array using such a mold die that will tend to reduce the likelihood of shorts between 
bonding wires near those regions in which opposing flows of mold resin meet. 
[0020] According to an exemplary embodiment of the present invention, there is 
provided a mold die for molding a chip array, which comprises a cavity block for 
defining a cavity, which is a space designed to be filled with mold resin, and a gate 
block for defining a gate, through which mold resin is injected into the cavity block 
during the molding process. The gate block in the exemplary embodiment is 
positioned in a corner of the cavity block so that the mold resin starts to fill the cavity 
from the corner of the cavity. Accordingly, flows of mold resin injected via the 
corner gate will meet in a region adjacent a rear corner of a semiconductor chip. 
[0021] The gate configuration and sizing should be sufficient for introducing a 
volume of mold resin into a mold die for molding a chip array and molding equipment 
including the same at a rate that will fill the cavity substantially completely while the 
mold resin remains in its flowable state and allow a plurality of semiconductor chips 
to be simultaneously molded. Also, although generally discussed as unitary 
elements, both the cavity block and the gate block may be formed as single elements 
or may be assembled from a plurality of differently configured structural elements to 
produce a final desired shape. 

[0022] According to another exemplary embodiment of the present invention, 
there is provided a mold die for molding a chip array, the mold die comprising a 
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cavity block for defining a rectangular cavity, that is a space configured to be filled 
with mold resin, and a gate block for defining a gate through which mold resin may 
be injected into the cavity provided in the cavity block. The gate block may be 
positioned in a corner of the cavity block and may be configured as a straight element, 
an L-shaped element or may assume a more complex shape. Thus, when the gate 
block is moved to open the gate, a volume of mold resin will flows into the cavity 
from one corner of the rectangular cavity and proceed to fill the entire cavity. 
[0023] In an exemplary embodiment, the gate is configured to cooperate with 
predetermined portions of two sides adjacent the designated corner of the cavity and 
produce an opening having a predetermined width. This predetermined width may 
be equal to or more than one-half of the length of a shorter side of the rectangular 
cavity and less than the length of a longer side thereof. Also, the gate may be 
symmetric with respect to the corner of the cavity, particularly when used in 
cooperation with a square cavity. 

[0024] According to a third exemplary embodiment of the present invention, there 
is a chip-array mold die, which comprises a cavity block for defining a cavity, which 
is a space configured to be filled with mold resin and has a rectangular shape having 
cut corners, and a gate block for defining a gate, through which mold resin may be 
injected into the cavity block. Here, the gate block may be positioned in a cut corner 
of the cavity and may be configured to correspond simply to the cut corner of the 
cavity or to include both a portion of a cut corner and portions corresponding to 
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portions of the cavity walls adjacent the cut corner to define an opening of 
predetermined width. 

[0025] According to a fourth exemplary embodiment of the present invention, 
there is provided a molding apparatus that includes a mold die for molding a chip 
array, which may include one or more mold dies configured in accord with the 
exemplary embodiments of the invention described herein. 

[0026] According to a fifth exemplary embodiment of the present invention, there 
is provided a method for molding a chip array, in which mold resin is injected in a 
manner such that flows of mold resin injected into a cavity tend to meet at a region of 
the semiconductor chip where bonding wires are not attached or where the spacing of 
the bonding wires is well above the design minimums. 

[0027] The exemplary method for molding a semiconductor chip may be utilized 
in chip-array molding process with the mold resin being injected into a corner of a 
cavity containing a plurality of semiconductor chips. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] The above and other features and advantages of the present invention will 
become more apparent by describing in detail preferred embodiments thereof with 
reference to the attached drawings in which: 

[0029] FIG. 1 A shows a conventional arrangement of a cavity and a gate of a 
conventional mold die for molding a chip array; 

FIG. IB is a cross-sectional view taken along line LT of FIG. 1A; 
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FIGS. 2A through 2D show the sequential flow of mold resin filling a cavity 
of a conventional mold die during the molding of a chip array; 

FIG. 3 is a diagram of a unit chip of the chip array showing the flow of mold 
resin around the chip filling the cavity of FIG. 1 A; 

FIG. 4A-C illustrate exemplary arrangements of a cavity and a gate of a mold 
die for molding a chip array according to embodiments of the present invention; 

FIG. 5 is a diagram of a unit chip showing the flow of mold resin around the 
chip filling the cavity of a mold die as exemplified in FIGS. 4A-C; 

FIGS. 6 A through 6D show the sequential flow of mold resin filling the cavity 
of the mold die of FIG. 4 A during the molding of a chip array; and 

FIG. 7 illustrates the angles formed between the direction of the flow of the 
mold resin and adjacent sides of a unit chip. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 
[0030] Exemplary embodiments of the present invention will now be described 
more fully with reference to the accompanying drawings, in which representative 
embodiments of the invention are shown. This invention may, however, be 
embodied in many different forms and should not be construed as being limited to the 
specific embodiments set forth herein. Rather, these embodiments are provided so 
that this disclosure is thorough and complete and fully conveys the concept of the 
invention to those skilled in the art. In the drawings, which are not to scale, the 
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shape of elements may be exaggerated for clarity, and the same reference numerals in 
different drawings identifying corresponding elements. 

[0031] FIGS. 4A-C illustrate exemplary arrangements of the cavity and the gate 
of a mold die useful for molding a chip array according to the exemplary 
embodiments of the present invention. The mold die for molding a chip array 
according to the embodiments of the present invention comprises a cavity block and a 
gate block. Although not shown in the drawings, the mold die further comprises a 
pot and a runner block. 

[0032] Referring to FIGS. 4A-C, cavities 205a, 205b and 205c are arranged above 
a substrate 10 and are associated with gates 215a, 215b, and 215c respectively, with 
the gates having arranged in one corner of the cavities. The gates 215a, 215b and 
215c, which control an opening through which mold resin may be injected into the 
corresponding cavity, have a predetermined width. Cavity blocks (not shown) for 
defining the cavities 205a, 205b and 205c and gate blocks (not shown) for defining 
the gates 215a, 215b and 215c may be constructed as a single element or may be 
assembled from multiple components to achieve the desired final configuration. The 
use of multiple components may also allow for the use of various materials having 
different properties for improving the performance, durability, manufacturability or 
other aspect of the blocks over that which could be achieved with a single integral 
block. 

[0033] Hereinafter, exemplary embodiments of the present invention will be 
described in detail with reference to the drawings. Referring to FIG. 4A, the cavity 
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205a has a rectangular shape and the gate 215a is disposed in one corner of the 
rectangular cavity 205a and is generally L-shaped. Although illustrated with 
rectangular elements for convenience, the gate 215a is not limited to an L-shape and 
can have different shapes and similarly the cavity 205a is not limited to a rectangular 
shape and may assume more complex configurations. Such configurations may 
include, for example, sidewalls defining one or more arcs having a constant or 
variable radius of curvature, combinations of curved and straight sidewalls, or 
generally straight sidewalls defining a geometric shape other than a rectangle. 
[0034] In those instances in which the cavity 205a has a rectangular shape, the 
width of the gate 215a may be equal to or greater than one half of the length of the 
shorter side of the rectangular cavity 205a. Also, the width of the gate 215a is 
preferably less than the length of a longer side of the rectangular cavity 205a. In a 
case where the cavity 205a has a square shape, the shape of the gate 215a may be 
symmetric with respect to a vertex of the square cavity 215a. 

[0035] Referring to the exemplary embodiment illustrated in FIG. 4B, the cavity 
205b has a generally rectangular shape having one cut corner. The gate 215b has a 
straight-line shape corresponding to the cut corner. Also, in this exemplary 
embodiment, the gate 215b has a predetermined width that will allow a sufficient 
quantity of mold resin to be injected into and substantially fill the cavity while the 
mold resin remains flowable. 

[0036] Next, referring to FIG. 4C, like FIG. 4B, the cavity 205c has a generally 
rectangular shape having one cut corner. However, the shape of the gate 215c 
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represents a combination of the features of both gate 215a of FIG. 4 A and gate 215b 
of FIG. 4B in that gate 215c is not straight, but assumes a more complex 
configuration with portions aligned with the sides of the cavity at a predetermined 
angle. In some instances for example, with gate configuration as illustrated in the 
exemplary embodiment shown in FIG. 4B, the sizing of gate 215b cannot be enlarged 
sufficiently to permit the necessary volume of resin into the cavity during the required 
molding period without incurring a negative impact on the configuration of the 
resulting semiconductor device package(s). In such instances, however, the 
configuration illustrated as gate 215c in FIG. 4C can be used to remedy such concerns 
and increase the effective size of the gate. That is, the gate 215c of the third 
exemplary embodiment includes not only a "cut corner" portion but also includes 
portions corresponding to the sides of the cavity adjacent the cut corner. 
[0037] FIG. 5 is a diagram of a unit chip of a chip array indicating in more detail 
the general direction of the flow(s) of the mold resin as it fills the cavity of the mold 
die illustrated in FIGS. 4A through 4C. Referring to FIG. 5, when mold resin is 
injected into the cavity and flowing in a direction diagonal to side surfaces the 
semiconductor chip 12 meets a forward corner of the lower semiconductor chip 12b 
and/or the upper semiconductor chip 12a, it separates to flow around both sides of the 
chip(s). As a result, the separated flows of the mold resin tend to meet at a region 
near the rear corner of the semiconductor chip 12 opposite the forward corner. In 
FIG. 5, the arrows denote the flows of the mold resin and reference character B 
denotes a region where the flows of the mold resin will tend to meet. 
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[0038] FIGS. 6 A through 6D show sequential flows of mold resin filling a cavity 
of a mold die corresponding to FIG. 4 A. As illustrated in FIGS. 6A-D the separated 
flows of mold resin meet in a diagonal direction relative to rectangular cavity 210 and 
the chip orientation. 

[0039] As illustrated in FIG. 7, the flow of the molding resin will form angles a 
and P with adjacent side surfaces of the chip. By relocating the entry point of the 
mold resin into the cavity of the mold die relative to the orientation of the chip, the 
angles a and P may be selected to be less than about 70°. The angles a and p may be 
selected to be approximately equal, or there may be selected to have a difference of up 
to about 50° between the two angles, and thereby provide some control over the 
location and orientation of region B as illustrated in FIG. 5. 
[0040] The exemplary embodiments of the present invention may be used in 
combination with a semiconductor chip package in which there are no bonding wires 
or there are a reduced number of bonding wires arranged near one or more corners of 
a semiconductor chip thereby increasing the effective pitch of bonding wires that may 
be exposed to sweeping forces that would tend to force them together. Thus, even if 
flows of mold resin meet in a corner of a semiconductor chip, bonding wire sweeping 
effects are less likely to cause shorts. In particular, a method and equipment for 
molding a chip array according to the exemplary embodiments of the present 
invention can be applied to package configurations including MCP, SEP and CSP. 
[0041] According to the exemplary embodiments of the present invention, flows 
of mold resin surrounding a chip are directed so that they will meet near a corner of 
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the semiconductor chip in a chip-array molding process. Accordingly, since the 
concentration of bonding wires is high in these regions, opposing flows of mold resin 
are avoided along the sides of the semiconductor chip where the pitch between 
bonding wires will tend to be shorter. 

[0042] While the present invention has been particularly shown and described 
with reference to exemplary embodiments thereof, it will be understood by those of 
ordinary skill in the art that various changes in form and details may be made therein 
without departing from the spirit and scope of the present invention as defined by the 
following claims. 
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